Objectives: To compare
Introduction
Urinary calculi are the third most common affliction of the urinary tract, exceeded only by urinary tract infections and pathologic conditions of the prostate [1] . The lifetime prevalence of kidney stone disease is estimated at 1% to 15%, with the probability of having a stone varying according to age, gender, race, and geographic location [2] . The primary goal of surgical stone management is to achieve maximal stone clearance with minimal morbidity to the patient. Percutaneous nephrolithotomy (PCNL) is currently the preferred first-line treatment and the operation of choice for the management of large, complex renal calculi.
Its high success rate, low morbidity and complication rates has replaced the open surgical approach [3] .
The standard PCNL procedure consists of percutaneous access to the kidney and the formation of a working tract connecting the flank surface with the renal collecting system to allow endoscopic stone fragmentation and removal. A temporary nephrostomy tube is usually left in place at the end of the procedure to tamponade bleeding, and allows drainage and delayed second-look nephroscopy [3] .
Technological advancements and refinements have contributed to further lowering the morbidity associated with this procedure. Such refinements include the use of a smaller working sheath and smaller nephroscope (mini PCNL), sealing of the percutaneous access track with haemostatic agents, substituting general anesthesia with regional blocks (ambulatory spinal PCNL), avoidance of a nephrostomy tube (tubeless PCNL) and avoidance of both nephrostomy tube and JJ stent (totally tubeless) [4] .
Although nephrostomy tube plays an essential role in PCNL, the potential complications related to its use should not be underestimated. However, placing nephrostomy tube is clearly associated with increased morbidity such as more pain, tract site leakage of urine and longer post operative hospital stay [5] . For patients with normal preoperative renal function, uncomplicated PCNL, minimum bleeding, and complete clearance of stones, nephrostomy tube may not be required. There were several studies on PCNL without nephrostomytube.
Tubeless PCNL was done by Gupta V. et al. (2004) [6] and found a good result. Each study subject was evaluated by history, physical examination and investigation. History was taken regarding previous renal surgery, urinary tract infection, bronchial asthma, diabetes mellitus, hypertension and ischemic heart disease.
Materials and Methods
Physical examination included general examination and examination of the renal region and other parts of genitourinary system. All patients were investigated
properly by urine for routine and microscopic examination and culture sensitivity, During postoperative period, both groups were compared regarding pain, analgesic requirement, leakage of urine and length of postoperative hospital stay.
Post operative pain was estimated by visual analog scale (VAS) 6 hours after the operation. After completion of procedure 1 st dose of injectionpethidine (1 mg/kg body-weight, intramuscular) was given in every case and further doses were given as per need.
Urine leakage was estimated by changing the dressing at the percutaneous access site every 4 hours and duration of the urinary leak was determined after the overlying dressing was completely dry for 4 hours. The urine leakage of group B was estimated by the same method after removal of nephrostomy tube.
Postoperative hospital stay was calculated from recovery of the patient from anesthesia after the operation to discharge from the hospital. 
Results
A total of 50 cases of renal stone disease were allocated to group A (PCNL without nephrostomy tube) and group B (PCNL with nephrostomy tube). The outcome variables were post operative pain, analgesic requirement, urine leakage, post operative hospital stay.
Age Distribution
The mean age of group A was 44.04 (±10.97) years and that of group B was 44.24 (±12.75) years. The age differences between the two groups were not statistically significant (p = 0.95) ( Table 1) .
Sex Distribution
In this study 72% (18) cases in group-A and 64% (16) cases in group-B were male. On the other hand 28% (7) cases in group A and 36% (9) cases of group B were female ( Figure 1 ). The sex distribution between the two groups was not statistically significant (p = 0.55). Data were analyzed using Chi-square test. Level of significance was <0.05. 
Operation Time
The difference of mean operation time in group A (79.24 ± 21.50) and group B (84.64 ± 20.09) was notstatistically significant (p = 0.36) ( Table 2 ).
Post Operative Pain
Post operative pain was compared by Visual Analog Scale (VAS). The mean pain intensity of group A was 20.00 ± 20.95 mm and that of group Bwas 41.88 ± 21.82
mm. There was a significant difference of pain intensity in between two groups (p < 0.0007) ( Table 3) .
Analgesic Requirement
The mean dose of pethidinerequired in group A and group B was 66 ± 14.21 mg and 120 ± 27.95 mg respectively. The analgesic requirement of PCNL without nephrostomy tube group was significantly lower than the PCNL with nephrostomy tube group (p < 0.0001) ( Table 4 ).
Leakage of Urine
The mean leakage of urine through the puncture site in group A cases was 7.68 ± 4.88 hours and in group B cases was 16.16 ± 6.05 hours. The difference of leakage of urine between the two groups was statistically significant (p < 0.0001) ( Table 5 ).
Postoperative Hospital Stay
The mean duration of post operative hospital stay in group A was 1.92 ± 0.49 days and in group B was 2.84 ± 0.68 days. The postoperative hospital stay in PCNL without nephrostomy tube group was shorter than PCNL with nephrostomy tube group (p < 0.0001) ( Table 6 ). 
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Discussion
In standard PCNL, a temporary nephrostomy tube is usually left in place at the end of the procedure to tamponade of bleeding, allow urinary drainage and delayed second-look nephroscopy if needed. Currently in uncomplicated PCNL nephrostomy tube may not be required. The present study has been designed to compare the outcome of PCNL with or without nephrostomy tube for the management of renal stone disease. Cases were selected by inclusion and exclusion criteria. Patients with renal stone planned for PCNL were divided into two groups. Patients belonging group A were treated by PCNL without nephrostomy tube and patients belonging group B were treated by PCNL with nephrostomy tube.
Results of treatment of both groups were compiled and analyzed. Age, sex, operation time, post operative pain, post operative analgesic requirement, leakage of urine and post operative hospital stay were compared between two groups.
The age range of the patients in this study was between 18 years and 50 years. The mean age of the patients of group A and group B were 41.68 ± 8.89 years and 41.6 ± 9.79 years respectively. The age range of the present study was more or less comparable with the study done by Bellman G.C. et al. (1997) [7] In this study 72% cases in group-A and about 64% cases in group-B were male. On the other hand 28% cases in group A and 36% cases of group B were female. The gender distribution between two groups was not statistically significant (p = 0.55). Moosanejad et al. (2016) [9] was done a randomized clinical trial comparing totally tubeless PCNL and standard PCNL group. The gender difference of two groups was also statistically insignificant (p = 0.17). So there was a similarity between to study regarding the gender of cases.
The mean operating time in this study was 79.24 ± 21.5 min in PCNL without nephrostomy tube and 84.64 ± 20.09 min in PCNL with nephrostomy tube. The difference of operation time between the groups was not significant (p = 0.363).
Desai et al., (2004) [10] have done a study on PCNL with large bore nephrostomy tube, small bore nephrostomy tube and tubeless group where the mean minutes of operation time were 44.5 ± 13.2, 45 ± 11. 7 and 45 ± 13.7 in large bore nephrostomy tube, small bore nephrostomy tube and tubeless group respectively. There were no differences between groups regarding operation time. In a study of Aghamir et al. (2004) [8] , a total of 43 patients underwent totally tubeless PCNL where the operating time did not differ significantly between groups. In this study the stone clearance rate was 100%. Karamiand Gholamrezaie (2004) [11] showed stone clearance rate of a tubleless PCNL was 90%. 
Conclusion
Percutaneous nephrolithotomy without nephrostomy tube (tubeless PCNL) is safe, and effective in selective cases with stone size 2 -3 cm, normal pre-operative renal function, single percutaneous puncture, minimum bleeding, no injury of the collecting system, no obstruction and complete stone clearance. It significantly reduces post operative pain, analgesic requirement, leakage of urine and postoperative hospital stay. Sopercutaneous nephrolithotomy without nephrostomy tube is safe and effective.
Limitations of the Study
There were several limitations of this study. It was a single centre study with relative small sample size and all complications of PCNL were not included in the study.
